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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a digital 
information embedding and extracting device and a 
method whose image deterioration due to embedding is 
small and which have high adaptability to the existing 
MPEGCmoving picture expert group)/JPEGOoint 
photographic expert group) compression. 
SOLUTION: A block dividing part 1 1 divides an image 
signal 71 into plural blocks according to a prescribed 
size. A frequency converting part 12 performs frequency 
conversion of each block and respectively calculates 
frequency coefficients. A coefficient calculating part 1 3 
selects a specific frequency coefficient string Ca for 
each block and calculates respective absolute average 
values M and energy S. A quantizing part 14 performs 
linear quantization of M by using a prescribed 
quantization step size Q to calculate a quantization 
value (q) in the case S is equal to or more than a 
prescribed threshold K. A signal substituting part 15 
substitutes (q) with the value (q') on the basis of (q) and 
the value of digital information to be embedded. A coefficient correcting part 1 6 perform 
inverse-linear quantization of (q') by using Q, calculates an average value M', calculates the 
difference DM between M' and M and corrects Ca. A frequency inverse converting part 17 
reconstructs an image signal 72 due to frequency inverse conversion. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 



(mB:^mmsf (jp) (m ^ ^ 1^ ^ ^ (a) (wmmmm 

#g|2000"332988 
(P2000 -332988A) 
(43)^IBB ^^S12^1 1^300 (2000. 11.30) 

(SDIntCl.' FI 7-ta-h*(^) 

H0 4N 1/387 H0 4N 1/387 5 B0 5 7 

G0 6T I/OO G09C 5/00 5C076 

G0 9C 5/00 G0 6F 15/66 B 6J104 



(21)fflS#^ 


138914 




mmmx 


000005821 














«lW5^190a 


»9. 5. 19) 














#± n 






























m ^56 




























(74) A 


100098291 























(57) [^IS] 
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^mmnmm-j-itLxm^im^Mtii-f-^iAi'it^ 

fiM' imiteft^^ill-ftMtO^DM {=M' -M) ^ 
X , miEir- ^ M%m. ^ ffi5A/v fcT v= /L-S^^t ^ S 

wf-;. ^/i5^afifo (*fcii:i) fi: [m/ 

Q) ('* t MSfi«fi(ceit-f 5 - t Sr#m t -r 2) , 
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^■n (C^>fiJ1-5 r t ?-Wt , 1 - 3 ^ 
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5 , 1 - 3 (D\--ffiMmm<nT''y ^ /i-ffifgaiA 
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jp»-r6ct^#mi-t5, !s*iii-3©v^-fti^^(c 

1 0 1 mffE«W]E¥K(4, Mte^DMA5A 

mm^-^n-^m.m=i-Az.wmm'mm.mm^x^ fiis 

mEx vi-atft-^* ^ i6 5g * fcffiS® t> 
tfrte^^fil $ it it y n y ^' ^Ji iSifcSj^ l ria ^ 

50 mi^^-'^^-ffi^ih'&^tz\.^\^t&.±.xhhmmm 



«M' ttfJiaffi*|-¥l*){iMi:»^DM (=M' -M) ^ 
T , MffiT^ ^ /H-t $g & fflii A. fcr ^m^it ?r S 

HufE]S««?iJ(^*|-b, ^*^fefcftL (Lit. m 

(SfcHO) {( (M/Q) Cift 

yvlf I^CD f :y b t^^nm 0 ( S 1 ) O^-^ {± , « 
(M/Q) fc^tfcJe^MSftcojttam-tSr tlrlfiii 

«f5:=^f-'i'>« (DCT) iciiiM^mmm^n 
oz^t^w^t-t^. 11*111 2-1 4cov^mMae 

v>ttW4J. itfirriJil?S#:13im?iJ<?) 2^-coe^fpfe5V^tt¥ 
tS*iIl 2'-l 4©i^-fix;5-(c 

fa« w r Mt 

fl*rll 2 - 1 4 coi^T H^^cfEtt 

lit *ii 2 0 ] ffjiEifE-r 5 r , tmmi-it 
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:£fiS:W-r-5^t^^mi:-r5, If >ttJS 1 2 ~ 1 4 £0 

m-m.i\\ ifjfE^giE-rs^xyytt, sfrE^DM 

■rS^t^rl^mt^S, |f*:iMl 2-1 4^DV^-f^^7l^(- 
:/ i^W bJl^iSca* Lfci|#5£coJI|iSi:«ifc?i] 

Sufai|#^«S§E*5 ffi ;^ -f S 7=' ^' y^Hitlf ^ ^ Ay^J L . 

^f^' i> /Hl^lt ^ ^ 1^ ft & fc» « iB* ^ «^ $ 
tiSSifcwy p V "7 (c£'f f!f 5 ;^ ^ y 7° t , 

-fhy^J-y-fh. 

fita^i^. ^Si^. * ^ j?3 L- 1 ^ MSjy ±-e 5 fiiBJS 
LTfi^ ^wt *s ffi-r 5 ^ ^ y ^ t . 

r v= /Hi^fs ^ 5^ * fcitifc'O If IS d ^ b ffi^ $ 
5 :/ n ^ i>ti-r 5 ^ 7^ ^ ^ . 

fjia^}-w^ ji.fc:::''^ y ^ ^nmm^.^xn'm.'m.-^ 

WHi-r^^r-yy't. 

ill? =SI^/Slie#:«8S;?i|(73ft*m¥i>;Mt 3^;t^/^=!f- 
tfffaa^;t.;i^:¥"-:5Si^*:5 * fc L §r V ^fEJil ±-efo 5. Sfjiaji] 
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X. mmfi^^Mm^mii/^ tzt' 9 ji-mmt ^ ?r s 
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C^fcftO) m (M/Q) (C:t 

tt, WtS:='f-'f (DCT) ^::±§Jl^S«^fe^^f 
5 c i ^:if#iS; t -r S , if 2 3-25 ^-f 

tfltB]i«^i:J^iJ»2^»Efiifo5vn4¥ 
■r?>::i:^#ltti-5. ^*il2 3-2 5©^^-f^^7l4' 

rtSriltmt-rs. ff*il2 3-2 5cDV>-fti^^(if2«c 
LTtfttt^Ll/^if^ii, ilfJE^DM«fi:(C?-i6^fcfce 

iEm^i)m-f^z,h^m^t-^^. it*ii2 3-2 st?^ 

[MjR-iI 3 2 ] iluEfltiE-rs^r ^/-/tt. ffrlE^DM 
"TS^t^iitltt-rs. it*il2 3-2 Srov^THTi^t 
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ti^tsmirn'mi. m^^^y^f^-^mw-hx-mm-r 
[0 0 0 1 1 

tU i tJ^;!? t>' (c S^-jg I: ^ff -r 5 fc * 0 7° 

JO [0 0 0 2] 

m^S^^^^'SoTV^5, #(CWWW (Wo r 1 d w 
i d e We b) (i, m^^^^/it'^^^Ufcfflg^l 

sff f — t';^ t b xmm \mm ^tixk-^^. L-t^x^ftt^ 

e>, -(vif-^-y V<r)^-y hU-yHz.'Am^fitzM'A 

■thmmtmmim^immx^^^ t-^tf o-r. 

V*^^ X cos V > -C t t° ^ ©^t^ ^ggf t 

[0 0 0 3] i^Jit. -frW^ffli© 1 

-^\Hm^xmat^nx'^^£^-'ii')mix'fi^^ /L-tf 

fjxtt', ^W. /MIL MHI^ Tif-v^^/Hf^cD^ffli* 
50 ttffg-fe^3. Ut- J^, SCIS' 9 7-2 
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0 S p < h/2 ^ b = 0 ■■■■ (4) 
h/2 S p < h ^ b= 1 (5) 
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[0 0 0 8] 
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i 5 T-mm on^Lmyrkm^^nx^xh. ffiiA A. fti'y-' ^ 

numt. i£#oiiitiJ±M^^it-efo5MPEG (Movi 
ngPicture Experts Group) / JPEG {Joint Photogr 
/O aphio Experts Group) t(Dm^'^^t^M^^'^'f'''Mt^l^-'y 

[0 0 10] 

[iSM^»^t-5fc&«^S*D J;0=l§f^®S*^] m 1 to 
?g t±, V? ^ -t 1*1 II*"© r ^ /i^ttfg * a 

^ yi^mW^t. m^^Mz.^'^ y ^ 

ft^^^ir-^y-ih-rXQ (Qf±. iJy,±coSi:) ^fflv^T, 

ttM' ttt^^J^jCMtWMDM (=M' -M) ^ffll.^ 

[0 0 11] J:fa«J:5i-. ^lco?g0J3(::J:ixt±\ M/S 
© ^ ^vi- - & Br t r X ^ /i^'S^ft IrffliA 

# t J; 5 ^ iEf ij ffl © fc © pft: ¥ f ^ L T , a iA A. T i> 
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[0 0 12] mzrjmmit. mi'Dmmiz^i&mi-i'mm 
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^»-r5:ii:-(:\ ^H^('J;5^]EfiJffl©fc&©5fe^!c 

50 xv'^'Mflg^J; '3iEli(^Ki9fflt-^t^5-i:ts„ 
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10 0 14] m^'Dmma. Mifc±t>*m2m«9fiizi*f 

(l;fcf*o) {it (M/Q) CStiiri/^^f:co 

f^afio (ifciii) (i (M/Q) fifths 

[0 0 151 mawigfiitiHii', 
aM('S<3^^■r, »^-{bji^ji (m/q) ^:;Sfci5l/^^ 

[0 0 16] ^4»^iWtt, ^l~^3co^0Jicti§M-r 

n 5/ ('^^fi-ts ^ t 

[0 0 17] ^SO^B^fi, mi~B3«3S?f!i^t^S-r 

siSfJ^-c-feoT, JSl^ifcm^gtt. M^-f-^-i^^m 
(DCT) \^x.^mmmM^kn^ :it^w\^hiri,„ 

[0 0 18] ±IEcoJ;5(-i, M4*5j;i^M5»|§?f3(cJ; 
Mt. ^tim^l~m3C0|gP;?{C*Jl^T. MPEG/ 
J PEG-CfflV^P.t^TV^58 X Sli^ODCTSS^tT 

[0 0 19] mQ(Dmm\-i. w.i-m^nmm\mm-t 
s^gf^T'feo-r. %m.W-m^m±. ia»SRS5^gri^<i6i6S 

[0 0 2 0] JiEwJ;5t:;. ^6 co^^f^ir j;ix(i\ ^i 

[0 0 2 1 ] ®7<:oi§pj?i*, mi-m^<omm\mm-t 

[0 0 2 2] JitSWi^t, ^ycD^SJItt, mi~^3 
p:? ^?f1 *3 (t 5 ffi ¥1^ ;^sff 5 ft^yg^] ^ -t^ /i- ^ - 

10 0 2 3 ] ®8cr)|§l3l5(*, ^ 1 3 ©^Pj^l^^-f 

SI§?^-c-foor. LtvMtw^#$;4s^ m'f-it^^T-yy 

[0 0 2 4] ±B«J;5 S8co?§0j^lcJ;tiii\ ^1 
~m 3 f^fcv ^T, U# V ^tt i S-Fft :^ X /f-'f 

[0 0 2 5 ] ^9«^fit5t±, ®l~S3 0|§?g(c:ti6S-f 
SM^Itrfeor, ^WE^Jttt. iT-^WC^iSL^v^fi 



[0 0 2 6] ±iE»J;5(c, B9©^0^tJ;ia«\ m\ 

/o [0 0 2 7 ] Ml owiiPjifi, m\-^zomm\mm 

■ti>Wnx'h^x. «i:fi^iE¥^i±, ^DM;iS:t^#. 

[0 0 2 8 J ±te«J:5(c, Ml 0«^BJl(-iJ:ti,tt\ M 
l-M3«10^lc#^v^r, ^DMwffiMffi J; 9 tJl« 

5„ 

[0 0 2 9] Ml inwm. #^wigM(::J;o-c. x 
b «fig ^ ^^ 5 iSS® ^ D y (c^>f i| ^ 5 

[0 0 3 0] JiiSWJ;5(', ®i 1 J;ixtt\ # 
g T'liSi:«© ^^j-ipi&fgM ©Ir^^fttt 4 » ffi L fcfe 

[0 0 3 1] Bl 2 0?§?f!(±, r-:^#^/t-iiit5ff-^!^(^@ 
50 oT. x^/^'/Hifmt-t^-J^fe^fcfcifSoSsS^iiitSI 



iMiii-r?>y-7--yyt. m^imtv-''yf'MmcDmt 

M' iffiSffspj^ttMicOHDM ( = M' -M) ^fflV^ 

[0 0 3 21 ±ffi®i:5tc. ^1 2©^0J(;:J;titt\ Jl 
^ #:?iJ in / k - ^ fij Sfr L r 7^" / i^lf |g ^ a iA 

i>Mm<D'm!k^V3<::-ti)iX'^i>. 

[ 0 0 3 3 1 B 1 3 (Dmmt^ ^ 1 2 (Dmmc'^m-ti, 
^}b'^mz.-TmmM.<r)mmnx-h^mw.m.^w 

[0 0 3 4] ±m<r)X.o\^. mi ■i(D%m\^xmt. m 

Sfc^LT, \.^^^m±.X'hi>ii-m^mm-r^^mi^ 

[0 0 3 5] »i A(r>mma. W.1 2miximi s©^ 
n^i't^M-rs^gB^T-fcoT, wm-t^^T-^y-fiu s^- 

fmmm.1 (Sfcfio) ©^^a. ic (m/q) ic^^ 

rot'^y h^S^«0 (Sfcttl) ©S-^fJ, e (M/ 

[0 0 3 6] ±M(OX-0\z.^ mi 4©^PJ!tJ;titf, ^ 
1 2*3i0^1 3©|g!|l1i^*=V^T. rv^^Mfflrot'-y 
bfflffeaMf'S-^V^X. ft^ftttSr* (M/Q) (iSt, 

i£v^-sf#:;^MSifc«€tg*-r5 ^ t X. ^^n<Dm'^^ 
[0 0 3 7] mi s<Dmm\t. 2~mi 4«b0^(^ 

li^M-rSlgBJ^tfeor, m^^thy-T-y 8X8® 
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(0 0 3 8 ] mi & (Dwm. mi2-%i 4(nwmc 
'<stm-ti>^mx'h'^x. j^^s^ife^stH-rs^T-^yT' 

f±, »:=>-t^-i'^^m (DCT) (::J;5,iiiifeS:'^m&n 

[0 0 3 9] iiacoi^f'. ^1 sfciDi^i & omm 

(cj;nff, ^rJxm^l 2-^1 4 «S0J(;fc-t ^T, M 
PEG/J P EGT'ffli/^f)tL-CV^5 8 X8®S»DCT 

/<5 [0 0 4 0] «1 7«^Bj5tt, mi 2~||1 4CO?S0J^(C 
[0 0 4 1 ] ±E»i9i-. ^1 7«^0J(::i:Wt', ^ 

[0 0 4 2] mi s<Dmmii. mi 2-M1 ^nmrn^c 
20 mmi-i>?&mxh^x. ti-w-ts^x^yfi, 

[0 0 4 3 ] jnEcoj;?!'. sri summit, mi2- 
m 1 4 (Dmm^ii<>i h^m.wmmkmf b mwrnfi^^- 

[0 0 4 4] mi 9©ig0jtt. m\2~mi 4(Dmm\^ 

[0 0 4 5] ±fScoj; 5 ^19 itvtf, M 

1 2~mi 4©ISB^^i^5V^r, t^vMiSii-T-ib^^r ^ 

[0 0 4 6 ] m2Q<Dmm\-x. ^1 4©|SP;itc: 

/jS L. t V ^{i^ii=-{tX7^ 7 ■/f-'f /Q X^m L fcii t ^ 

[0 0 4 7 ] Ji|EcOJ;5t, ^2 0«|IS^(^J:ixtt\ S 
12-^1 4(??^0J}cfcl^T, ^DM^M^^II^-rSi 

[0 0 4 8] m2 la^mmit, mi 2 --mi 4»i§0^(c 

^m-r^Wnxh-oX, miE-r^:^9-yy'it. MDUii 
50 Af?^, Ji|««co|fiM«;a3^t^^DM©|6*j- 
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[0 04 9] ±.W.<r>Lo\-. W,2 i(DWmci.^\l. m 
[0 0 5 oj m2 2(Dmn\t. it#:^ogg(::J;oT, X 

10 0 5 1] ±lE©J;5t'. W,2Z(DWn\ci.i\.\I. # 

<. imti:'ri?d'Mm^m'om-r:iti>''X^^. 

[0 0 5 2] ^2 3»BBJ1tt, r.>'f^-^^gm('*5l/^ 
5 7- D (' ^^f 5 ;^ X '7 y t , $D^f i| ^ ^ifc 7' 

i3f^ fi^ fM^Bff^»{i(::Em-f 5 ^Ty-ft. am U 

fc»^■•^t«^fi^■{l::;^ri'7°-t^1•XQ^fflI/^rit?S?f^a 



(3) #rj3 2 0 0 0 - 3 3 2 9 8 8 

[0 0 5 3 ] m2 4(immt. w 2 3 <Dmm^'^m-ri> 
^^o, ^*5g4^)fcTPm^&l±«S5lal*!T'fc5Ji!^s:^ic 

;o W-i-^^Tyy^^bi^m-XZ,, 

[0 0 5 4] m2 5(D^mit, m2 3*3j;t/^2 4£0?g 

m\^vtm~t^%mx'h^x. m^-r^^'ryyit. 
i>mmmi (Sfctto) (om^it. m (m/q) (cat 

cofyMsaMO (Sfcftl) «ii-^(±, tt (M/ 
Q) (cSt>£v^«wffl('Mmi"5ri:^#ttt-r5o 
[0 0 5 5] ^2 6«^B^(±, B2 3-^2 5(DmMK 
ttgi-53gPJT-fooT. i>#|-rS^xryy{±. 8X81J 

[0 0 5 6] m2 7tD|iB^tt, ^2 3-^2 5 «|S?fJiC 

mn^'9--{>mm (dcd (cisjsfei^am^tt 

[0 0 5 7] m2 8<Dmm\t. ^23-^2 SCOISBJtC 
[0 0 5 8 ] m2 Q<Dmma. ^23-^2 SO^SJiC 

*>i, jgiSifc1?^ic?'J®2S»si,?pfc5VH4ip^, 

[0 0 5 9] msOCDmrna. M2 3-^2 5cO?§PJt- 
[0 0 6 0] ^3 KDmmii. fl2 3-^2 5©?gBJ[' 

40 -m-rmmxh-ox, miE-r^^Tyya. m^^m 

[0 0 6 I ] S3 2(D^mit. ^2 3~®2 5C7)^0J(' 
[0 0 6 2] M3 3c?)?5PJ5f±, 
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[0 0 6 3 ] ±|3(?5± ^2 3-^3 3(O^Ki±, 
[0 0 6 4] 

lit. mmmmmm i2t. mmmn i a t , 
m^itu 1 4 . m^mmu 1 5 1 , mmi^iE^ 1 e 

[0065] -fu-y^ ^;^tm 1 U4. T'i^^Mt ^ il± 
-o-ram»7-n y ^ f'4j^tii-r5„ J1«S»S|1 1 2 f±, 

-yuy^ mm 1 1 t'-mi Lty n y r~ 1 jijisiM 
icsmtEi 3(±, mj^'S^i 2-enhfifzmmm-^. 

j^ifcSttil?^ 1 3 X'Mmc:^^^ji'^- S /is^itijgsifc 

{Wtq^M (q-l) ^fcf±M Cq+1) (CfifeUTm 

tt, ff-tsm^l 5:i5tks^-t5ST-{ttt (q-l) , 
(q + 1) tfcttq^. a^■{t:^xs':/i^•^'XQS-fflv^ 
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[0 0 6 6 ] VXf. ll2-|14^;#iiLr. ^ 1 W^Mi 
il-TJ-fcS, 113 14, H 1 co^.icgffigli 1 3 , S^jtgPl 

4 , ft-^g^gi5 1 5 axnmm^u 1 e t-tr 5 ^sia^ 

^p-f 7n-f-r- hr-fe5„ 13 4 (4, 01«ft^imgli 

im^cDSk^ s fc (4{i:^ip^ H 2 ii^^b ^ n 1 

h:^ hV-M.X'h^t-rZo 

[0 0 6 7] |l2 4r#R?,UT, Sf, ^^5J§i|^ i 

20 ^'^'-!^^'Xtcfi&or, 5!^»-r"i^^'^i'iiiftff^7 i^Mi 

5i-f!f-5„ rtO^,^Si|i-5:/'n:y:J'i5cNf4, mMs'f'y'? 
1 2 t4, y a ^'^^^flf5 1 1 ds^^^fi) tfc^ 1 

■y^^^x©ji^^#fcc^^h.m»ty,-t5, m2x 

:7'n:y^'5,^fiJ^i 1 J;t>'jl^iS:^mSP 1 2(C*;i,^ 
r, ffl^jf -§-7 1^58X8 f-'l'XOiiiJ^-^-lff^^ixSa 
Soyns'^'lC^j^tD^n (1112 (a) )„ #:7-ps/:J'(C 

30 '3i/^T^m:^f-'i'>'^j^ (DCT) \z.i.^wmMm^ 

(0 2 (b) /j^ fill 2 (c) 

„ err-, 1212 (c) ic^-rMiSifc«ccof'T% 
tEk.<i:>w^'imMmicv^mMm.'^ (do r-fe?), ^am 

f-'f X(±, m 2 r-fj^ Lfc 8 X 8 Xgi^-l-Wfigwf- 
'1■X-cfcoTt.;^>Sfc>?tev^, 
[0 0 6 8] Sl3S:#RBtT, t.'f. 

1 3 (4, i/ ^'^^fH^ 1 1 -e^j^tli tlfcy-n y^7(D{t. 

W^^-ttS^y^ XI (n=l~Nro^timSrt5o lil 
^0 TRC) Ofi^ ri J t-f 5 (^f-:yys 3 0 1) „ 
I', «^SttiSl5i 314, jH-iSifc-arWU 2'e5S:fcfcBn 

«i:ci -Ca (a 14, iWiioSifc) (^ 
xi/-/s 3 0 2) . ^efc, aT, :i»mLfcjifeifei? 

SC! ~Ca ^J«»?IJC a iir--t6, re 

T\ *:|giKf;:fc'V^rf4, ± ^) rl-i)S)tg5>(;iai/M£«lig5>w 
(4\ 0 2 (c) ro-PJC^^JV^-Cfl, il-Sfig^j-l^SBt^S 9 
JO 5» ©]il^»»Jf]C9S-ji^LTl'^5„ 



n 

SfflSil 3li, ±|S^|RLfcJlfeit#«c5iJCa(0^>Pf¥ 
S 3 0 3) , Z.O'i^^-l\^^-%<nf^%\Z.\-t^ 0llx.tt\ 

[0 0 6 91 IkfC, l:^{t^l4tt, iE^x-^'T'SS 

£iJ:T'fo5/5^S:^i^^¥iJ^-r5 (;^r'y7°S304) , r 
o U ^ !/ K l± , X ^' ;Ht # ^ ±1 A/ -e t 

[0 0 7 0] IM-^y-y-fS 3 0 4«^^^j5Et*3^,^r^^- 
5 (^^ifyT's 3 0 5) , j^BM^fttil, fe 
5 fcf( ^ , ^ T & ra jtEAMiJ ^^ o -r 

(^C*i, «i n t [x] l±, xWSff^S^jb^Si-t 

sot. m^tsf^'j^ ^^^'^m^tknm ru T-fcs:^^ 
©gj^ftt, ^« roj -efos^-g-osmitioraPi 

:7°1^'1'x■Q$r/J^^<■tSi SK^Mb it < 5 i'^ 
tril < f3 , < -r 5 1 ?fe»f::M b-C(45S < ''^ 

Ti^/j: < , ffiffi S Kjfc- J; tJs^^iI!«#-§-f' i. o "Cffi^C 
[oo7i]Mxtt\ ±iBxxyys 3 0 sr-mufc 

C9 = {80,-60,45,20.-25,20,1 0,- 
10,9} 

3 1 (= 2 7 9/9) bf£i>o '^-oX. ST-^Wtq 

q = i n t [M/Q] = int [31/10] =3 

[0 0 7 2] rtl.f;*ft, ±E;^7^';'/S 3 0 4©^j5t 

n /n y ^ \Ci-±T'i>f'Mtm^i:m^Lt^^^xm'tnm 
E>;®/n -7rf'S'#^-t5fcfcf'. ^!>:^^'n©f|tt 
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rij ^ADxT (^^^^/S319) . ;^7-;y/S30 
[0 0 7 3] m^m^^l SB. »n/^^^'^' 

ifiSAtfT-Z^'^ff^mf^afl ( rij fj^ roj ) ^ttffl 

-rS (;^^y7°S 3 0 6) „ ^©fg. 1t-5|-mmH!15 

3 0 7) „ ±E^7^y/S 3 0 7£O^IJ^(>:4BV^-C»?-^b 

3 0 6 T'tttH Lt'Wsmm^ r 1 J /i^S^/i^^ ^ 
/(? 5. (^^T-ry/S 3 0 8) „ :i©Xxy/S 3 0 sm^j^ 

itfc-i/^-cgyitfiSSf[i7)i rij co^-^, ff^em^is 

M/QCDfilcS'LiSV^-Sfi: (q+lSfcttq-lO 

v^-fti^^) ^fi^fwtq' if 5 (-tfttJt, mj-im 

^q;i^p5q' Clgm-tS) (Xx-y/S 3 1 0) „ rtt 
tMU, ±iaX7^-;//S 3 0 8 0*IJ^(::*iV^raiiAtff^ 
aM;*5 roj If-g-mmSEl 5tt, fi^-fbfiq® 

2) „ ±fexx-;'/s 3 0 7(0=|^ij^i'fcv^rft^ 

20 ttmii5 15tt, SiAtrf^JiW^s roj $ bld^lj 

^•t"S (^Ty:/S 3 0 9) , r«J^7-:y:/S 3 0 9« 

¥lJ^&i-^iv^TffiiA^f^SII^3 roj ©j^^, If^ffm^ 

15tt. M/QtOfilCfttigt/M^Sfc (q+ltfc(iq- 
1) „ rJ^(C^t. i:iE-X7=--y/S 3 0 9(0#IJS(-fc'l/^ 

TSjAtfi^ae^s r 1 J ©ij-g-, ft-^smtc 1 5 f±. 4 

^fb{iq»«^-€-©**ft^«q' i-rS 
S 3 1 2) □ 

[0 0 7 4] m?ilt. |g4^#,!iSL-C, M*|-¥f*l1llM = 
30 3 1. S^•^b^7^5'/1^-1'XQ= 1 OTfeSiJ^, fl^- 
fb-m q il^Sfc© rsj T'&I9, Sfc, M/Q=3. 1 "C 
fcSo ±oT. ^SiLfc^T-y/S 3 0 7-3 3 1 2fc 
tS5t, r-:^^'/i'tfffi«liafi rij ^ay^trS^i^ 
ft, a^-{bfiqj5S#aT-fc5(0-C'^t?3S* q = SCOft^ 

rOj ^aiAJfS^f^ll, M/Q=3. ICDfitcStfi 
VMPJlfe, -r^Sfct r4j ^rft^-jtfilq' (=q + l) t 

[ 0 0 7 5 ] xfcic. mmimmi eji. jie^^x-^/s 

40 3 1 O-S 3 1 20V^-fn/J^"e*fe/ca-"F'fbfflq ' 
T-fb^^ -y/f-'Y XQ t ^:Jfj^,^TiS-^m^:^^^b^^TV\ 
¥J^fiM' (=q' XQ) ^SffifS (;^T-->'/S3 1 

3) , ^Ur. Wmm^l 6(4. »mUfc¥^MM' 
ii:IH;^T:y/S 3 0 3 -^^-fefclfeM^fi^MM i 

M {=M' -M) (^^T-y/S 3 1 4) „ ^5, 

S^. ^mBJEUl 6H, ±E^T-y/S 3 0 2 T'mL. 

■>/s3 1 5) „ m'&^^Mnc & (rm^mw 

50 «-?-ix-?'n»ff-§-(??*iJ^4-s*-t5. -?:L-C. « 
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-C, ±|HJ^r s/7°S 3 1 5«^i^(c*3l/^TJi»ff.mc 

^co^-a-l^tt^DM^MStT (;^7^-yys 3 1 7) . 

[0 0 7 6 1 ±fciJ^r y^S 3 0 3-C'5itRUfc 

C9= {80,-60,45,20,-25,20,10,- 
10,9} 

r-feofc^^, miim^mmi'^ roj jia!© 

M' =q' XQ= 4X10 = 40 
DM=M' -M=40-31=+9 

rgj fc'ij-:^^<7i5J;^i(;:iE^f^cDJlKi:^l:c 

C9' = {89,-69,54,29,-34,29,1 9, 
-19,18} 

[0 0 7 7] ZZX\ ±B^7--y-fS 3 1 7^^^3V^-C, 

10 0 7 8] *7t. ]i|?gi:^l:?iJC a ©»*|-3iz^1itM;*s 

^■■ftL,-C**SJpt^!fll:M' 

M' =q' XQ= (K/Q) XQ = K 

DM ( = M' -M = K-MSO) cOjati^SigfefcS::^ 

[0 0 7 9] UT, ^ifcSttiSE 1 3 , m^\m 1 4 . 

17)^, ^l-mN:^^nj/^'»r'^-Ctol'>-CiliA;^ 
i(aa^:ffofc;5^g^^lrfiMt-5 (^7=--yys 3 1 8) „ 
rW^-Ti'T'S 3 1 8 WfJiT(;:*=V^Tt;/c^Nyn y;;- 

3:r•m^-ev^;iv^^-g•^'^±, ^kroii (n + i) y'py 
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^SPX.fdi (XT.y7'S3ig) . ilE^X-^T'S 3 0 

^y^=k^tli'tim^m&^. (112 (c) 7l^&[l2 
(b) --(DIDCT) tr. xv>^Mf#*aiAA>f£il 

/O [0 0 8 0] T-'v? ^^U-ttfS'?:) f hWil^i^Wl Lfc 

ro (l;fcj±i) J fflt'i' h§rai?itf i:i;^5:^5£^^ffl 
[0 0 8 1 ] W±co j; 5 ^mm<Dm 1 o^ffiff^Ml- 

[0 0 8 2 ] ±t£^l 

tJ:3-y--f (dct) ic[ii5't,«TS/£< , y-D 
^^^ti±i±Ty-<'-ji-m^^Xh^Xi,t^-^t>fJ:^\ 

n -7 r' t i' in cf5igcojgsic«c u?:e < T 

(Dm(D:^mm-^xwm^n^xhi.^\ ^e-i^. if-§- 

v=^MS$l©!^3IM:*5 Toj ©m-g-I'M/QcoftfciSt 

[0 0 8 3 ] (^2 (ommm) m 5 *^0^om2 
ttigm 1 B i±, ±E^ 1 ro^^s^f^l(c^i5xi^^/^^f« 

i^LW.^T'yfMm^iamM. 1 B[±, :7n -y ^'^j^fij^ 1 
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S!S 1 4 t , It^fUSE 2 1 i 

[0 0 8 4] /.fife, ^2<Dmmmmi^'^.^7'i^^Mm 

2, ^MW-taUi sfciu^ST-ftgiSi 4(1, ^^^m± 
IBM 1 w^SffJffi(::«^r-:^^'Mt^eajA^$^E 1 A© 

o y 5jfiigi5 1 1 . mmmm^ 1 2 , ^icsasis 1 
3*3j;u-'a7-fta5i 4i^^««fi)c-^;feD, sirmm 

[0 0 8 5] y p y rf'^^sij^ii 1 1 (±, mmm^ s 1 &a 
^ t^j-M-r 5= Mi^mmm^ 1 2 (i, ^^tn vtz^ 

n y ^' i^JljSmSfti-a t "C^ftSfe^icc ^^ti 

if «tbgi5 2 1 tt. 4(c*jv>TS 

Ti-Srfl:^ U , ^ IS *|JJ£ C: S^v ^TiliA ^ x" i>^Mm 

[0 0 8 6] sxT. ia6^#iiLr, m2(Dmmnm\^ 

[0 0 8 7] fim»!±iffl^i 3}±, ::^'ps'^^>m 

^nCDm^ rij t-fS „ 

S 6 0 2) „ >l(?)M«im?'JC a WtWgtt, f^'i^^^/V- 
tWgffij^^^S^l A;S^e>iIf^fl^8 1 

3) o 

[0 0 8 8] ft^^ftiS 1 4 ii, _hfe;^r-y7"S 6 
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E^^ i'T'S 6 0 4(Ofi]^tfc-l,>T^-t^yL.^"S;4SL^ 
fiq^Wtb-rs {;^x:y7's 6 0 5) „ ::Jxi::*tL, ± 

tf^^'T-yy'S 6 0 4mfIJ^(r*3i/''-C3it^ylxir--S;4SL^ 
^ HlK^-fi Wl^^ (' m n 7" n ^' X yHflg 

6 1 0) , y^'r-yy'S&0 2&.m^^mU:'OT&-f. 
10 [0 0 8 9] ffl^gtttB^2 1 i±, ±tBx^-j/ys 

6 0 SfitJi/^rSffiLy-cS^jbfCqcofiTiMSSc;^^^®:;^^ 

?i (X7^j':/S 6 0 6) „ Z(D^f-y-/S 6 0 

m^2 1(1, mn:7-n i'^'©sg^^ffiiA^-c'fo57=■i>^' 

Mtie»f^Stt(± roj T'fe5tW©f-tS C^T-yJ-S 
6 0 7) „ ±fB;^7':y7°S 6 0 6«JpJ^(c*;V^T 

S-fjt:fiq:«3#»T'fe5i§^, i*«ttfijg)12 1(1, 
^' n -7 ©jSa (iiia A. -e 5 r ^i-tf « 

rij r'h?>tnm-r^ UT^-y-yseos) „ 

20 [0 0 9 0] -^LT, tflStt)atl5 2 1(1, iUiSE-^fcT^ 
v=^'/^^tfS»^4tB4!!iS (±iE;=^T-i/ys 6 0 2-360 
S) S:Ml ~^Nyn5/^cr)-r'<-CiCoi/>-C=rT5-<< , 

5 (;^T--y7°S 6 0 9) , ^<D7.y-yyS 6 0 9CO-^m 

[1, (n + l) 7'n-y^'Ofititti*aa('^lTi-'< 

<, ^'i'^-^^nwfiKc rij fejpxfc^ {;^^->'ys6 

10) , ±l2;^Xi'ys 6 0 2fcMoTI^1icO*0;a&i^ 
-r5„ rwi^f::, tf«KitHfS2lH, J:ii! Ufcxi?^' 

Mf ^eotiffl^aa^^ i -^n^ n o-t-^ricov^ 

[ 0 0 9 1 ] sik^ffyxyi'- :^^m(Dm 2 (ommmmi' 
'yi nmk'Dm mmmk c^ttmt, ^fibi^wciimx"^ 

[0 0 9 2] 3 nmmmm) m 7 *igi5f!wm 3 

■^uy^mxhh. Ei7(c*5i/^r, ^30si»^ffic#, 
7j7"y^Mmmih^'&w.2A\t^ rfuy^^j^-mmi 1 

ir, ]5|»^mtfU 2t, St, 

^ 3 1 1 , m^im 1 4 ^gj^^ 1 5 ^» 

50 ie;?|5i 6 ji?Sic;^S«^i 7 tiixS. 
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[0 0 9 3] ^snmrnwrnic^^^f-'i^-^^i^mm 
2 . mmw-ia^ 1 3 , m^-im 1 4 , m^&i^m 1 5 , 

1 3 . m'f-im 1 4 , ft^gj^^ 1 5 , WM^lEU 1 6 

[0 0 9 4] -/'P^y^'AmUi if±, ?'-:^^'/Wb§iit 
^'vy^ 1 1 A553^fil Lfc:/ p y r t 

5) Mi:x.;twl':5r-Si:^l|-S-tS, «^»gl5 3 1 
fct^vMiK^^^, A^o, ^©S^fcTPafiKl (Kl 

<K) vj.±.(Dmmx'hii\t. ^^^yt-^'-sw^ms-fflv^ 

jt^ ^i-twU S & ^ & L 1 1/ MltK iy,±T" 5 

d?Mtia«Mi:ta'5v^-c, l^l^fi^iWltq ^ii (a- 
i) tfcfilit (q + i) i::SmLTaj:tii-5^\ 

5dSfii;tl-r5S^^t;llt (q-l) , (q + l) t.tz\tq. 

(=M' -M) ^»tbL, ±lE:StRLfcMifti:«i:cco 

%m 1 1 -e5>fii$fifc-r-iT»y □ ^ s-^timnjg 

[0 0 9 5] il8*=±0^!a3S;#,BSLT, ^ 3 CD 

a^fiitn 3, 11ifSSS5 3 1. fi^-ftsPl 4, ff-?-B 

fe^p 1 5 *5 J; tj^i?ft»iEtp 1 6 -cff 9 n - 

[0 0 9 6] HI 8 UT. 7 D ^' ^^tljfi 1 1 

fi|Lfc»coyn -;/^'(;ilL. ^f^ffffiSn 3 SI. If^ 

5^, ¥f^<om&-mMCi ~ca , -r^t^3-ibji»« 
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mmca^m^i-h (^T^yT'S 3 0 2):o -tLT, ^ 
S»tiJSS 1 3 (1, iilEiiJ^ UfcJl«ff.m?i|C a colfeM 

:/S 3 0 3) , 
[0 0 9 7] ^t, «»^Stli3 lil, ±fe;^xy7°S 
3 0 3-C|f»:Lfc^^^vP=¥-S/iS. ^*?3^*fcLtl/4lI 
KJii,±T'*S^^S;i>^^J^'r5 (;:^x-;/-7'S 8 0 1) „ 

^lliiilf^o ±|E^7^'y:/S 8 0 1 (O^J^tr^ii/^ 

^3 1(1. ±B^T-yys 3 0 3-Ct+SLfc^^-/U=!r- 

^iJ^-rS (^T-yy'S 8 0 2), 
[0 0 9 8] i:iaX7"-;/7°S 8 0 2 »1^l!:^(Cfcl/^-C:^^^ 

H. ±IH^^ryys 3 0 2XmViLfzm^m^M?^lC a 
0#J^!SiC«Cf -Ca *L^Sf5 (;X7^.>'7'S 8 0 
20 3) , ^UT. Ji|E^7-y:/S 8 0 20*lJ^lCj3l/^rJ^ 
;t-/i'df:_s:asmfi:Kl*M©^^. *3l:l>\ 
.y7°S 8 0 3(C*3t/^rjiiSm«ic?ljC a^LfSUfc^ 
H, (n + 1) ■y^'»aiA^'-*3Si-#!T-r'^ 

<. ^i^V^^nWftlC rij ^Jpxfct^ (JX^-^:/S3 

19) , ±m:^^'y:fs 3 0 2^:im^xmm<D^mt:m 

5®L-ff 5 = 

[0 0 9 9]^|xll, 0 2 (c) (C^L7tiilS#:«?IJ 

30 TrfSLTSJ^). Sfc. L^VMitK=2 0, TUSftK 1 
= 15, L = 0. 9tLrv^s„ 4-, _Lffi;^7"-y/s 3 

0 2 -C'iltR LfcJitS»S?'JC 9 i\ 

C9== {40,-40,50,20,-7,5,-4,3.1} 

8. 9 (=17 0/9) i:*6„ f/£oT. ^^t^/l-^'-S 

z<Dmxeymm»mmc gd-oi^rd. siga^sc 

C9 = (36,-36,45,18,-6.3,4.5,-3. 
^0 6,2.7,0.9} 

# . smm<Dmimmm'i c 9 ©3:-t^;i.=3f- s fi, 17 
1 5 3/9) t^a) „ 

[0100] «iitDj;5t-. *|gi|f^«^3©^i£?F$^(c 

50 ffix^?>. ^?&mcom3f^'^mm\m6f'p 
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[01 OU ±^Bl'-^3»^»^|ii:Hl57^- 
i> ^' /i-H^ff , #± jf ^ t-i PI b Ji- S ^) CO -e fi * 

tf fg ffliitf J: 5 t U T 1 6 V \ 

10 10 2] mmmmt. ±ta»i-m3»sij& 

ffiii^fi (ROM, RAM. /^-KT-^■;^^'^) ir, ^ 
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[0 2] ElicoT'p^ri'^JSiJSlSl IBit^J^Klc^m^ 
1 2*SfT9*0iffl«-W*^?:-i'llT'S*j5 = 

1 5 4o J;t/^»iEgi! 1 6 T'ff 3 7 n - 

[El 4 ] mi ©ft^gi^^! 1 5 r=fT 5 

[H 5 1 if.%W,<D% 2 ©^MiJf ~:^^'/Htlltt 

[me] EI 5 «#.|6:»ffia 1 3. ft^-jtSi?! 4*;J:t);ff 
^gaffla52 1 -eff dM^/T^-t^n-^^- h-efe5„ 

[US] H 7 1 3 , ««aS 3 1 . s^- 

fb^ 1 4 . 1 5 *J i IE|f5 1 6 TiT 5 

1 A, 2 K--^'j9!vmm'm-h-^n. 

20 1 B-f^v^^'/H#fflttai^g 
1 l-::^"ny^^5,^fijgp 
1 2 -i^S^mai 

1 A-'-m^f-im 

1 6---#,»ESi5 

1 7---Ji«i^Si&^ 
3 i-mmm'wn 

30 7 1 -7 3,8 1 ■■■ll^'ft-f- 
8 2--\^'y h:?^ hy-A 
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